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Abstract 
Approximately 32 million kg of atrazine (2-chloro-4-(ethylamine)-6-(isopropylamine)-s-triazine) are used each year 
for crop production in the United States. Recent reports have raised concern about continued use of these herbicides 
because of their negative impacts on aquatic life and potential endangerment of animal/human health.  Identification 
of novel fungal species capable of degrading these herbicides provides evidence for the vast diversity in microbial 
communities that still remains to be explored.  Present study is an attempt to biosorb atrazine on fungal strain. 
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1. Introduction  
The introduction of the triazine herbicides in the late 1950s revolutionized weed control in corn and 
grain sorghum. By the mid-1960s atrazine had attained a record share of the corn herbicide acreage. 
Today, approximately 65–70% of US corn acreage is treated with atrazine. Atrazine is a selective 
systemic herbicide. The mode of action for atrazine is through inhibition of photosynthesis in the target 
plants. Atrazine is water-soluble and can be transported in dissolved form  and has been detected 
consistently both in surface and ground waters in the United States [1] As a result, atrazine is quite 
susceptible to leaching and/or runoff, especially if a subsequent precipitation event occurs shortly after 
application of the herbicide.  Atrazine is commonly detected in soil, surface water supplies and ground 
water [2]. To date, there is little evidence that native microbial populations in estuarine sediments are 
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capable of degrading atrazine.  
Wicks et al. found that atrazine provides selective weed control by conserving moisture through 
superior weed control and reduced tillage, since tillage tends to dry out the soil in the tilled zone [3]. 
Many studies have been carried out so far on the biodegradation of atrazine in sediments and 
bioremediation of atrazine contaminated soil. Earlier studies showed that atrazine was better degraded in 
anaerobic conditions than in aerobic ones and those which were earlier considered as recalcitrant in 
aerobic process, were successfully degraded in anaerobic conditions. Recent studies showed that the 
aromatic structure of atrazine could be metabolized to gaseous end products in mixed cultures, under 
methanogenic conditions [4]. 
Numerous studies were observed in the literature concerning the anaerobic degradability of atrazine 
under aerobic and anaerobic and denitrifying conditions. Information concerning the anaerobic 
degradability and fate of atrazine in biologic reactors is limited, with only some kinetic studies [5] and 
some batch and continuous studies performed under anaerobic and aerobic conditions [6]. 
The aim of this study was to determine the performance of fungal isolate obtained from atrazine 
contaminated field under different varying conditions of important parameters such dose, pH and 
temperature. 
2. Materials and Methods 
2.1. Glasswares and Chemicals 
All the experimental work was carried out using Borosil’ glassware. All the glasswares were soaked in 
dilute chromic acid overnight, washed thoroughly using Lyzol solution followed by washing with tap 
water. All chemicals and reagents used in this study were of analytical grade (AR). Technical grade 
atrazine (99.4%) was provided by M/s Divyalakshmi Banglore. Acetone and ethylacetate were purchased 
from Merck India Ltd. Mumbai. Nutrient agar and nutrient were procured from Hi Media Laboratories 
Pvt. Ltd., Mumbai. Other chemicals like Concentrated Sulphuric Acid (98%), Crystal Violet, Ethanol, 
Gram’s Iodine, Potassium dichromate, Saffranine, Sodium Sulphate, were analytical grade. The reagents 
were prepared in the lab using standard procedure. 
2.2. Biosorption studies by Gas Chromatography (GC) Analysis  
The sorption analysis was done using GC model 2014 (Shimadzu) with the injection port SPL1 of split 
type with injector temperature of 280oC and carrier gas as N2. The column (Restek RXI-17) had a 
temperature range of 120-220oC (atrazine boiling point at 178oC) with an inner diameter of 0.25 mm, 
thickness 0.25 ȝm and length of 15 m. The ECD detector was used with detector temperature 300oC. 
2.2.1. Effect of Temperature 
The removal of atrazine was studied at three different temperatures 30, 40 and 50oC. The flasks were 
kept in shaker at 250 rpm at different temperatures and samples were removed, filtered, extracted and 
analyzed for presence of atrazine. 
2.2.2. Effect of pH 
The removal of atrazine was studied at different values of pH. The pH was adjusted with HCl and 
NaOH. 
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2.2.3. Effect of Dose 
Effect of different dosed of adsorbent was studied to find the optimum dose. The doses were selected 
from 100 mg to 1000 mg/L in different flasks. The samples were removed after 24 hr and analyzed for 
atrazine. 
3. Results 
3.1. Effect of Dose 
Effect of dose on the removal of atrazine was studied. The result is shown in Figure 1. 
 
Fig. 1. Effect of dose  of adsorbent on removal of atrazine. 
It can be seen that as the dose was increases, the amount of atrazine removal also increased from 50% 
to 95%. The optimum dose was found to be 600 mg/L at which removal was maximum. 
3.2. Effect of pH  
Effect of pH was studied in the range of 2 to 12 pH and it is shown in Figure 2. The maximum removal 
was obtained at 6 pH. 
 
Fig. 2. Effect of pH on removal of atrazine. 
3.3. Effect of Temperature 
The removal of atrazine was studied at three different temperatures 30, 40 and 50oC. The result are 
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shown in Figure 3.The optimum removal was obtained at 30oC. 
 
Fig. 3. Effect of temperature on removal of atrazine. 
4. Conclusion 
A particular isolated fungal isolate could remove atrazine effectively. For its maximum removal, the 
biosorption system should maintain a dose of 600 mg/L at pH 6 at 30oC. The maximum achievable 
removal of atrazine could be 96% at the contact period of 8 hours. 
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